Introduction
Pupils with complex learning needs have been described as a "21st century frontier" [1] [2]and have been documented to present substantial challenges to educators. Due to the complexity of these pupils learning needs, they require unique and interchanging learning interventions and pathways, which offer them the specific support necessary to engage effectively in the learning process [3] [4] . A huge question which arises
A B S T R A C T
The study determined whether Equine Assisted Learning (EAL) acted as a positive influence to improve the engagement of adolescents with complex learning needs, within their educational setting. The past two years has seen a continuous increase in the number of pupils with complex learning needs in the UK, from 1,244,255 in January 2017 to 1,276,215 in January 2018, an increase from 14.4% to 14.6%. These increasing figures provide a clear rationale for the requirement for a greater utilisation of various learning intervention tools, to begin to meet the dynamic needs of these learners. Seven participants engaged in six EAL sessions over six weeks and were involved in an array of unmounted EAL activities. Questionnaires were formulated with reference to the "Student Engagement (SE) Survey" and were presented to both staff and parents at three points throughout the study, along with Carpenters approved engagement scale for staff to complete weekly, within the lesson following the EAL session. Furthermore, observational research was conducted by the researcher to generate a supportive discussion for the obtained results. Through the quantitative data formulated no significant difference was shown, however a moderate positive correlation between the before and after results of staff and parent questionnaires was presented (Staff Questionnaire p =.119366. Parent Questionnaire p = .145547). Further trends also began to emerge, with correlations forming between improved engagement and specific EAL activities, providing a direction for future research. from this, is whether the current educational system allows for this effective engagement and offers the personalised learning required to meet these pupils layered needs. Therefore, the research attempted to explore and determine whether EAL played a role in achieving effective engagement within the educational setting. Researchers have claimed that engaged behaviour is the most successful predictor of efficient learning [5] [6] and that without engagement, there is no effective teaching, deep learning or quality progress [7] . It is vital that individuals with complex learning needs are actively taught to release their motivation, unlock their curiosity and increase their participation, in ways that match their individual learning styles. Through introducing various learning interventions and experiences, educators can encourage a form of personal inquiry within pupils and in doing so, unlock the journey to optimal engagement in learning [1] . As previously stated, the past two years has seen a continuous increase in the number of pupils with complex learning needs in the UK, from 1,244,255 in January 2017 to 1,276,215 in January 2018, an increase from 14.4% to 14.6% [8] . These increasing figures provide a clear rationale for the requirement for a greater utilisation of various learning intervention tools, to begin to meet the dynamic needs of these learners. Furthermore, according to current Government statistics, pupils with recognised complex learning needs were accountable for the highest proportion of exclusion rates within the UK, between 2016 and 2017. With 46.7% of permanent exclusions recorded and 44.9% of fixed period exclusions recoded [9] . The greatest reasoning documented for these exclusion rates is persistent disruptive behaviour, resulting in a lack of focus [9] . This emerging factor must be considered in relation to its effective management and reduction. It can be argued that through introducing pupils to various learning strategies such as EAL, educators will be able to engage pupils and personalise their learning more effectively to begin to diminish this distributive behaviour, as they begin to focus on specific tasks [10] . Currently there is no scientific research investigating the effects EAL may have as a learning intervention tool, to increase the engagement of pupils with complex learning needs, within their educational setting. However, there is a substantial amount of scientific literature regarding the use of EAL as a strategy to improve the general school functioning, self-esteem, confidence, problem solving skills and teamwork of these individuals [11] [12] [13] [14] [15] . A major vice however associated with much of this research, is that data obtained is vulnerable to substantial bias and has been left open to many methodological flaws, with small sample sizes, a lack of standardised EAL methods to act as a comparison to alternative intervention strategies and a lack of post treatment follow up reviews [16] . Furthermore, much of the research is based upon an analysis of qualitative data, with little evidence based upon quantitative results, meaning studies may lack empirical soundness. However, the current conclusions obtained from these studies are encouraging, so may act as a director for future empirical investigation in this field [17] . Many school psychologists have recognised the capability of animals to enhance the dynamics within a classroom through improved positivity and engagement. With issues such as self-efficacy, speech disorders and impulse behaviour disorders being targeted through horseback riding and unmounted activities [18] . The fact that these forms of learning intervention are utilised by educators today, along with the current promising research regarding the use of EAL for individuals with complex learning needs, shows real encouragement for its future use within educational establishments, with the backing of further targeted scientific investigation.
Methodology
The sessions were undertaken at a land-based FE college within the United Kingdom which caters for students aged 14 and over. With the inclusion of a 14-16 study programme provision, a 16-19 study programme, apprenticeships and adult learning programmes. At present the college obtains 1454 learners, with over 4500 learners across all campuses within the constituency. The percentage of learners from a minority ethnic background is low and in line with that of the local population. In regard to the current OFSTED report, the overall effectiveness, as determined at the latest inspection in May 2018, was rated as requires improvement across all areas reviewed [19] . The demographic of this study sample will be both male and females, aged between 18-22, with a sample size of six participants. The study sample includes participants with an array of complex learning needs all within an educational setting. The participants individual conditions include; Spina bifida, ASD and Down syndrome. This information was attained through the learners personal Educational Health Care Programmes (EHCP). The method of EAL was unmounted. Within the session's the participants were involved in husbandry type activities including; grooming and in loose schooling sessions, with the involvement of 'energy', 'leading' and 'obstacle' activities. The sessions were delivered by a professionally trained LEAP registered EAL practitioner, with the researcher and two support staff also being present throughout the entirety of the sessions. Sessions ran for one hour once a week for a period of six weeks, with the inclusion of one classroom based reflective session. The two horses chosen were used to being handled by novice or inexperienced learners regularly and are known to express quiet temperaments. The engagement scale which will be presented to staff to complete, was formulated through "The Complex Learning Difficulties and Disabilities Research Project: Developing meaningful pathways to personalised learning" [3] . Staff will be asked to complete the engagement scale during the lesson, directly following the EAL sessions. Questionnaires were formulated with reference to a pre-tested questionnaire assessment. The "Student Engagement (SE) Survey" [20] , was utilised and has a primary focus of cognitive level and personal skills. Questionnaires were presented to staff and parents/guardians of participants at the start, middle and end of the investigative process. Feedback from participants was withheld. Observational research was conducted by the researcher who acted as a bystander and had no direct influence over the running of the sessions, or their structural format.
Results
The results were formulated from the data that was collected through the pre-tested questionnaire assessment and an approved engagement scale, over the course of the six-week investigative research. Regarding both methods of data collection, any increases of data was recorded, to detect any significance difference in engagement, as a result of the EAL sessions. Through the data presented in Figure 1 and the information displayed in Table 1 , the following improvements can be drawn. From question 2 improvements to the participants ability to adapt can be observed, when comparing the first week of data to the last, with improvements from an average of 2.17 (agree) to an average of 1.67 (strongly agree). However, within the second questionnaire presented a decrease to the participant's ability to adapt was observed. Question 12 also displays progressive improvements over all three questionnaire assessments, with an average of 2.67 (agree), recorded within the first questionnaire and an average of 1.67 (strongly agree) recorded within the final questionnaire. The most substantial improvements can be seen from question 7 with improvements from an average of 4.17 (disagree) in the first questionnaire, to an average of 2.67 (agree) in the final questionnaire. Question 5 also indicates prominent improvements with an average of 3.00 (natural) being produced in the first questionnaire and an average of 1.83 (strongly agree) being produced within the last questionnaire. This data corresponds with the statistical analysis results formulated against the Pearson Correlation Coefficient test, which presented a moderate positive correlation between the before and after results (p=.119366). The remaining questions have not been included within this analysis, due to inconsistencies from the baseline score, to the final data collected The results presented in Figure 2 , along with the information provided in Table 1 , allows improvements to be drawn regarding the parent's perception of their child's ability to adapt and focus. Question 7 produces the more substantial data, with a greater improvement produced from the first questionnaire to the last, as data fluctuates from an average of 4.17 (disagree) to an average of 3.00 (neutral). Question 2 also allows developments to be drawn. Although the data remains within the same bracket of "agree", an increase to the positive data pattern emerges, with improvements from an average of 2.83 to an average of 2.00. This data corresponds with the statistical analysis results formulated against the Pearson Correlation Coefficient test, which presented a moderate positive correlation between the before and after results (p=.145547). From questions 5 and 12 a decline to each participant desire to try new things and achieve goals can be observed; however, the data does remain within the same bracket of "agree", suggesting only slight alterations to this data pattern. The remaining questions have not been included within this analysis, due to inconsistencies from the baseline score, to the final data collected. From Bar Chart (Figure 3) we can begin to draw conclusions, that on average each participants level of persistence continued to increase throughout the weeks of investigation. The levels of initiation also appear to increase, although a decline is recorded on the final week. The average level of awareness appears to decrease over each week. However, each other indicator produces a steady incline, with an increase in each of these indicators apparent in the final week of investigation, compared to the first week. Regarding the total level of engagement, weeks three and four produce the most prominent data, with all participants during week three scoring either three or four on their level of discovery and anticipation and 83 % of participants scoring either three or four on their level of awareness, curiosity, investigation, initiation and persistence. Furthermore, in week four all participants scored either three or four on their level of curiosity and investigation, with 83 % of participants scoring either three or four on their level of awareness and discovery. It can also be observed, that on average each participant shows an increased total level of engagement from their first EAL session to their last.
Significance
Regarding the engagement scale, the Single T test was utilised to compare the median of a single sample of scores to the known population mean. This test was appropriate for the results in question due to the small sample size and was utilised to demonstrate whether a change occurred over the various time points. The significance of each indicator over each week was tested, along with the individual participants significance over each week, covering all engagement indicators. In relation to both tests, no significance was shown. Pearson Correlation Coefficient test was employed to measure the strength in the linear association, between the questionnaires presented to staff and parents, prior to the EAL sessions commencing and as the sessions came to a close. No significance was found, however as displayed in Line Graphs (Figure 1 2), a moderate positive correlation could be observed between the before and after results from both staff and parents.
Conclusion
Through the findings it can be concluded that no significant level of improvement can be drawn. However, positive trends did begin to emerge through the results, which would appropriately inform future research to begin to further validate EAL as an effective learning intervention strategy. The evidence from this study suggests that specific techniques have a greater influence in their effect, on improving the engagement of learners with complex learning needs. This finding can be seen as key to the development of previous research surrounding the impacts of EAL to tackle engagement, as a recurrent flaw had been a lack of emphasis on the specific strategies and techniques utilised within EAL sessions, to understand why and how the reported positive effects occur. Through this study, a greater understanding can be drawn, which extends researchers practical knowledge on the topic and will confidently inform future investigations, to begin to resolve this research issue.
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